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Intensities were normalized to total gel densities and/or densities
of all valid spots on the gels. Only spots with a 1.5-fold increase or
decrease in normalized spot density in those samples and a
statistically significant difference based on a Studetd® at 95%
confidence (i.ep, 0.05) were considered for MS/MS analysis.

In-gel trypsin digestion

In-gel trypsin digestion of selected gel spots was performed as
previously described [23]. Briefly, protein spots identified as
significantly altered were excised from 2D-gels with a clean,
sterilized blade and transferred to Eppendorf microcentrifuge
tubes. Gel plugs were then washed with 0.1 M ammonium
bicarbonate NHHCO ) at RT for 15 min, followed by incuba-
tion with 100% acetonitrile at RT for 15 min. After solvent
removal, gel plugs were dried in their respective tubes under a flow
hood at RT. Plugs were incubated for 45 min in &Dof 20 mM
DTT in 0.1 M NH 4HCO; at 56C. The DTT/NH 4HCO,
solution was then removed and replaced withr@®f 55 mM
iodoacetate (IA) solution in 0.1 M N{HiICO ; and incubated with
gentle agitation at room temperature in the dark for 30 min.
Excess IA solution was removed and plugs incubated for 15 min
with 200m



The identified proteins were: guanine nucleotide-binding
protein G (0) subunit alpha (212-folgl p53KO, *P, 0.0019),
ATP synthase subunit beta (125-fojdp53KO, *P, 0.0035), heat
shock cognate 71 (212-fold p53KO, *P, 0.002), aldehyde



prevent the formation of amyloid fibrils [48], and previously,
HSC-71 was found down regulated [49], and oxidatively modified
in AD brain [50]. Therefore the increase of HSC-71 expression
levels, induced by the lack of p53, conceivably could play a
protective role in AD progression.

Energy dysfunction and mitochondrial alterations

Several findings suggest that p53 has a role in the regulation of
pathways involved in glucose metabolism, supporting oxidative
phosphorylation and the pentose phosphate shunt, and inhibiting
glycolysis [11]. These activities of p53 prevent cancer develop-
ment. In addition, mitochondria are a major site in which some
constituents of these pathways play a role. Therefore, there is a
connection between p53 and mitochondria [51], and a better
understanding of this link conceivably could provide insight into
the progression of mitochondria related disorders.

In our study VDAC was found up-regulated in mitochondria of
p532/2) mice compared to mitochondria from WT mice. VDAC
is a component of the mitochondria permeability transition pore
(MPT), which allows the exchange of metabolities like ATP in and
out of mitochondria, and it is also involved in synaptic
communication and in the early phases of apoptosis [52]. Previous
studies revealed the anti-apoptotic function of VDAC through its
ability to bind BAK, a pro-apoptotic protein [53]. Likewise,
VDAC may restrain p53, reducing its levels [54]. Therefore, these
prior results suggest that VDAC and p53 are interconnected, and
that lack of p53 could increase the expression of VDAC, in
according with our results. The upregulation of VDAC conceiv-
ably could improve synaptic transmission and cell survival as well
as modulate apoptotic events.

In addition, in our study we found several energy-related
proteins: ATP synthase subunit beta, mitochondrial isoform of
fumarate hydratase, and cytochrome bcl complex Rieske subunit,
over-expressed in brain mitochondrial of 8%’ mice. Since
inhibition of p53 leads to dependence of cells on glycolysis and to
considerable impairment of aerobic pathways [55], our data may
reflect a stress response to compensate for this effect. Moreover the
p53-dependent protein targets may be highly cellular type specific.
Accordingly, our results also may reflect the high glycolytic
metabolism in brain. The over-expression of these proteins,
involved in energy metabolism, seems to confirm the hypothesis of
this work, in which diminution of p53 may represent a target to
restore mitochondrial dysfunction, since these proteins were found
altered in models of aging and neurodegenerative diseases [56—
58].

p53 plays an additional role in the regulation of glutamate
metabolism activating the expression of glutaminase 2 which
provides glutamate to promote the tricarboxylic acid (TCA) cycle
and oxidative phosphorylation [59]. Glutamate may be oxidatively
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